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Abstract 
UNESCO-IHE, an international academic institute dedicated to water-related postgraduate 
education, is facing new challenges in offering life long learning services and online educational 
support. The institute has participated in the European Union (EU) TENCompetence Project as a 
pilot partner, responsible for carrying out two pilot on-line competence-based courses from the field 
of Hydroinformatics. The pilots were used for introduction of the competence-based learning 
concepts as well as for testing the supporting learning infrastructure developed within the 
TENCompetence project. This process has confronted the organisation with questions regarding: 
a) Education design and support 
b) ICT infrastructure support 
c) Organisational impact of competence based learning 
d) Future strategy for life long learning of water professionals 
 
In this paper we will briefly address the first two aspects, based on the experiences with the two 
Hydroinformatics on-line courses. A description is given of the approach taken for the redesign of 
an originally topic-driven course into a competence-based learning course. The evaluation of the 
participants of the new method of learning is presented in the paper with focus on tool usage and 
learning experience. 
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1. Introduction 
UNESCO-IHE is a water education institute providing MSc and PhD education, a large amount 
of short courses, online courses and tailor made courses. Mid-career participants from all over the 
world come to the Institute for one of the 4 MSc programmes (including 14 specialisations), while 
many others come for short or online courses. Currently UNESCO-IHE offers 14 online courses in 
a variety of topics. 
The institute has participated in the European Union (EU) TENCompetence Project as a pilot 
partner, responsible for carrying out two pilot online competence-based courses in the field of 
Hydroinformatics. The pilots were used for introduction of the competence-based learning 
concepts, as well as for testing the supporting learning infrastructure developed within the 
TENCompetence project. 
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In this paper we will describe our specific pilot experiences with two online courses: the “Flood 
Modelling for Management” (FMM) and the “Decision Support in River Basin Management” 
(DSS). The presentation is structured in the following sections: 
• The pilot context,  
• The adaptations of the existing hydroinformatics online modules towards competence-
based courses  needed to match the available learning support tools from TenCompetence, 
• An overview of the used TenCompetence tools  
• The experience of the used tools by the participants. 
• Conclusions and discussion. 
 
2. The Pilot context 
European context of learning 
Since 1999, the implementation of the Bologna declaration brought many changes in the 
European Higher Education Area including a significant adaptation of universities’ curricula. The 
most important of those changes are the introduction of a European Credit Transfer System (ECTS) 
and the leveling of education in Bachelor and Master. The Bachelor level has to give direct access 
to the labor market and employment, whereas Master degree should be a specialisation. Doctoral 
studies (PhD) have been introduced as a third level. Learning outcomes and the competencies 
associated with Bachelor and Master degrees are basic parameters used for comparing higher 
education between different universities and different countries.  
In addition to these changes in higher education, the Bologna declaration recognised the crucial 
need for life-long learning and professional development (European Ministers in charge of Higher 
Education, 2001). This reflects the European agenda to stimulate lifelong learning as expressed in 
other national and international policy documents. In the European Commission's memorandum on 
Lifelong Learning (2000) it is stated that: "Lifelong Learning is no longer just one aspect of 
education and training; it must become the guiding principle for provision and participation across 
the full continuum of learning contexts". Lifelong learning refers to the activities people perform 
throughout their life to improve their knowledge, skills and competence in a particular field, given 
some personal, societal or employment related motives (Aspin & Chapman, 2000; Field, 2001; 
Griffin, 1999).  
TenCompetence project and the pilot of UNESCO-IHE 
Within the context described above UNESCO-IHE is becoming aware of the continuous tension 
between academic educational offering and professional competence development of those who 
work in the professional water sector.  To better address the new demand participants will need to 
be offered more flexibility in their learning paths in the future. The search for appropriate 
approaches to flexibilisation of water education is a long term process which requires development 
and testing with actual participants as learners.  
One valuable opportunity for such testing was opened to UNESCO-IHE via its participation in 
the TenCompetence research project. TENCompetence is a 4-year EU-funded project that develops 
a technical and organizational infrastructure for lifelong competence development. With this freely 
available infrastructure the European Union aims to boost the European ambitions of competence-
based, lifelong learning. Within the project this infrastructure was tested via a number of pilots in 
different professional fields, through which some answers could be provided to the challenging 
questions mentioned above.  
Attracted by the overall objective of TenCompetence “to meet the needs of users (individuals, 
groups and organisations in Europe) for lifelong competence development by establishing the best 
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infrastructure which is possible today, using open-source, standards-based, sustainable and 
extensible technology" (Koper, 2006), UNESCO-IHE participated as one of the pilot partners of 
this project in the period of  December 2006 - December 2009. This participation comprised of 
using and testing the available TenCompetence tools belonging to the overall infrastructure, within 
two online course pilots: the 'Flood Modelling for Management' (FMM) and the 'Decision Support 
in River Basin Management' (DSS),  
At the start of the pilot (end 2006) UNESCO-IHE had already built up some three year 
experience with virtual learning through its existing Learning Management System (LMS). This 
system was stable and was not much integrated into the wider ICT infrastructure of the Institute 
(separated from student administration and enrollment, email, forum. document storage, no grading 
system, etc.). The system also assumes a teacher-centered approach, offering a fully structured 
curriculum that the participants just have to follow. In general all educational courses that are 
offered are ‘topic-based’, rather then competence-based’. 
The TenCompetence Project developed and tested its framework during three pilot cycles 
(2007, 2008, 2009). UNESCO-IHE was part of cycle 2 (2008) and 3 (2009), building on the 
experiences of Cycle 1 (Schoonenboom et al., 2008). Unfortunately the integration of tools has not 
been achieved during our pilots. Only a few tools were available and only during the second run of 
the pilots (May 2009), a more integrated environment became available, 
The implementation of the pilots was influenced by two important design decisions during the 
project: 
1. The Personal Competence Manager (PCM, a downloadable rich client application), 
developed during cycle 1, was redirected "towards the implementation of distinct usage 
profiles". In practice this meant that development was stopped and that it had to be replaced 
by a group of simpler client applications for specific usage profiles, like 'I want to learn a 
course'. The Personal Development Planner (PDP) was one of the first separated clients. 
During Cycle 2 the first pilot used and tested the PDP. The PDP also made use of a blog 
facility. 
2. The next major design decision was that separate tools (available and to be developed) 
would be redesigned to web based applications and integrated into a web portal, using the 
open source portal technology of LifeRay. The second pilot of UNESCO-IHE, during cycle 
3, used LifeRay as entrance to the TenCompetence infrastructure. 
 
As a result UNESCO-IHE has used some TenCompetence tools under various conditions: as 
separate client programs, and as part of a portal environment. 
 
During the second pilot (2009) the institute has taken the decision to replace the 'old' LMS by a 
platform based on Moodle. Moodle is proven (open source) technology and can be easily used by 
partners in developing countries. The TenCompetence infrastructure will not be used further for 
'running courses' at UNESCO-IHE. Nevertheless the infrastructure may offer a lot more in the 
perspective of life long learning support for professionals.  
 
 
3. Towards competence –based hydroinformatics education 
The concepts of Hydroinformatics as a new and distinct academic discipline were conceived 
and implemented by Professor Michael B. Abbott (Abbott, 1991). Hydroinformatics is broadly 
defined as the application of modern information technologies to the solution of problems 
associated with the aquatic environment.  
The Hydroinformatics Masters course at UNESCO-IHE aims at enriching traditional 
engineering practice by introducing innovative approaches in order to open up for the students 
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much broader perspectives. The course introduces students to the process of developing 
mathematical models as a means for solving real problems, and their embedding in Decision 
Support Systems (DSSs). In the past decade, much focus is put on DSSs for stakeholder 
involvement in planning and management of water and environmental systems (Abbott & Jonoski, 
1998) 
The volume of information that hydroinformaticians are called upon to know is increasing far 
more rapidly than the ability of engineering curricula to “cover it.” Now the graduates are 
increasingly finding employment in non-traditional (hydraulic engineering) fields, such as computer 
engineering, environmental science, health and safety engineering, and even business and finance. 
To be effective across this broad spectrum of employment possibilities, the graduates should 
understand concepts in physics, mathematics, ecology, geography, computer and software 
engineering that are well beyond the range of the traditional hydraulic engineering curriculum. (For 
more information on the transition from classical hydraulic engineering education towards 
hydroinformatics education, particularly as developed at UNESCO-IHE (Abbott & Minns, 1994; 
Odgaard, 2001; Price et al., 2006). 
For these reasons, structuring the curriculum that meets the needs of most students needs to be 
adapted. One approach is to institute multiple flexible tracks for different areas of specialisation. 
The first step in this process is the introduction of learning modules. A module contains a coherent 
cluster of subjects, which are usually thematically connected. The content of the course is then 
made flexible by introducing sets of several elective modules organised in tracks, such as “Urban 
systems modeling”, “Environmental systems modeling” and “Flood modeling for management” 
tracks. These tracks match with specific professional fields of work. 
Some of the developed hydroinformatics modules are also being adapted to be offered as stand-
alone online courses (Price et al., 2007). Since these online courses are commonly offered to water 
professionals they are particularly suited for researching new educational approaches for life long 
learning and professional development, such as the competence-based learning. The two courses 
chosen as pilots within TenCompetence are in fact such existing online courses. 
A necessary task for implementation of the two pilots in this framework is the redesign of the 
existing online courses into competence-based courses. The competence model adopted by 
UNESCO-IHE for the FMM and DSS pilots is the model of Cheetham and Chivers (Cheetam & 
Chivers, 2005). This model stresses the importance of developing professionals in four well 
balanced and integrated domains: the cognitive, the vocational skills, the personal competencies, 
and the ethic / values domains. Once competences have been developed they have been mapped 
into competence profiles following the TENCompetence approach. 
The FMM course is given as an example of the transformation of the course from the original 
set-up into a competence-based course.  
The original FMM course was based on four related and sequential course topics: 
1. Flood management and information technology  
2. Flood processes  
3. Flood modelling: methods and techniques  
4. Flood modelling: advanced features 
 
Each of these topics has several sub-topics associated with various assignments. 
The learning path for the four main topics of the FMM course is teacher-centred, because the 
participants of the course have to follow the subjects in a pre-defined defined order. During the 
course re-definition the FMM content was disaggregated according to the core competence model 
elements of Cheetham and Chivers. For example, a sub-topic in the first topic associated with the 
assignment of “Finding flood resources on the web”, was classified as tacit/practical competence in 
the knowledge competence category, while learning how to build a model and doing data analyses 
(parts of original topic 3) were categorised as being part of the functional competencies. A detailed 
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mapping of the initial FMM topics into competences is given in the TENCompetence Report on the 
results of the evaluation of the Cycle 2 pilots (Hernández-Leo et al., 2009). 
Figure 1 shows the final mapping of the FMM competencies according to the Cheetam and 
Chivers model as developed for the student-centred perspective that was implemented in FMM02. 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                
 
4. TENCompetence Pilot Infrastructure 
The infrastructure of TenCompetence consists of a variety of different tools, grouped as Learner 
tools and Author tools. Not all of these tools were available in the period of running the UNESCO-
IHE pilots. An overview of tools availability and the use of tools in the pilots are presented in Table 
1.  
 
 Available Used in UNESCO-IHE 
pilots 
Author tools   
• Learning Path Manager and Editor  No  
• ReCourse Wysiwyg XHTML editor Yes No 
• Test Editor  No No 
    
Learner Tools    
• My ePortfolio No No 
• The Graphical Planning Tool No No 
• User-Profile Editor No No 
• Search activities, competences and Learning 
Paths 
No No 
• TENTube  Yes No 
• Hybrid Personaliser No No 
• LearnWeb Yes Yes 
• PDP Web Tool Yes Yes 
• Overview Tool No No 
Table 1 Overview of TENCompetence Tool availability and use 
Figure 1. Mapping of the FMM02  competences 
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The pilot runs are given in Table 2. During the pilot period the FMM course was delivered 
twice. During the second run participants were offered a more flexible learning path. The DSS 
course was run once and was focusing on the possibilities to increase the participation of African 
water professionals from the Nile basin countries. 
 
Course Start End Objective TENCompetence-Tools 
FMM01 24 Sept 2008 1 December 2008 Teacher centered 
approach 
PCM and the PDP (Rich 
client) 
FMM02 27 May 2009 24 July 2009 Student centered 
approach 
Web PDP, LearnWeb 2,  
LifeRay 
DSS 11 May 2009 13 July 2009 Community 
development 
Web PDP, LearnWeb 2,  
LifeRay 
Table 2 TENCompetence UNESCO-IHE Pilots 
 
The support offered by the TENCompetence tools, as specified in Table 1, was as follows: 
1. New pedagogical & organisational models for Lifelong Competence Development. This 
support was primarily offered by the PCM database, which was used for structuring and 
organising the competencies within the competence profile; 
2. Support for individuals to search the most suitable formal and informal learning activities. This 
was provided primarily through the WebPDP, although the LifeRay Portal and the LearnWeb 
tools offered support to individuals by enabling peer learning;  
3. Pro-active sharing of resources. LearnWeb was the primary tool for sharing resources; 
4. Provision of various forms of user support services. LifeRay portal served as a primary 
integrator of various user support services. 
 
The developed and available infrastructure in 2009 was different from the tools used in 2008. In 
2008 (for FMM01) all participants had to download the Personal Development Planner (PDP), 
install it and configure it. In 2009 PDP was developed as a web-based application (WebPDP) 
accessible via a browser. For the runs in 2009 (FMM02 and DSS) the following tools were used:  
• The PCM (Personal Competence Manager) tool and its underlying database were used 
to create the closed Course Community, to register the participants for the Community, 
to create the competence profiles and the competences. 
• The PDP was used to create activities and associate them to the competences and also 
for the users to create their Competence Development Plans and to blog their progress. 
• The LifeRay Portal environment, under which the PDP and LearnWeb were 
implemented, meant a large improvement regarding the coherence of the tools and the 
communication facilities for the participants and the staff. 
• Course material was offered via hyperlinks to a secured web server of UNESCO-IHE. 
 
Nevertheless, the available infrastructure that was offered comprised only a part of the expected 
available tools through the TENCompetence Infrastructure. 
 
5. Evaluation of the UNESCO-IHE Pilots in 2009: FMM and DSS 
In the following presentation we will not compare the FMM01 and FMM02 pilot. As mentioned 
earlier, the infrastructure was very different in the two runs, although the course content material 
was the same. We will focus our presentation on the 2009 runs (FMM02 and DSS), particularly on 
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experiences of the infrastructure by the participants as they are related to the TENCompetence 
objectives: 
• Used facilities for learning 
• Competence development, navigation guidance, control over learning 
 
Before and after each pilot the participants were requested to fill in an online questionnaire. The 
participants were asked about their background and opinions on aspects of learning and tool usage. 
The questionnaire was a compulsory activity. The results are based on these questionnaires.1 
Used facilities for learning 
In the 2009 runs, the LifeRay Portal environment was used for both the FMM02 and the DSS 
pilot. In this way the results from the pre and post-course questionnaire can be used for reference. 
The basic environment consisted of an entrance website (LifeRay Portal), where participants - 
after login - were introduced to the course, and had access to a Calendar, Forum, PDP, LearnWeb 
and Participant Profiles. Core of the course was the use of the PDP in which the learning plan was 
divided into competencies. Each competence was related to specific course material (lectures with 
audio/video, lecture notes and articles, downloadable software, assignments). Per competence each 
participant was enabled to blog about her or his progress. Although the PDP also offers the 
possibility to do a self-assessment, this option is not discussed here, since not many participants 
used it. 
Use of Blogging 
 
Private Blogging FMM02 DSS 
Did you create and use private (non-shared) entries 
in PDP? For what purpose? 
% # % # 
I didn’t create and use private blog entries 70.3% 26 65.9% 27 
I used private blog entries to reflect on my progress 21.6% 8 22.0% 9 
I used private blog entries for other reasons, 
namely…… 
8.1% 3 12.2% 5 
Table 3. Private Blogging 
 
From Tables 3 and 4 it can be seen that public blogging was more in favour for the FMM02 and 
the DSS participants. 
 
Public Blogging FMM02 DSS 
 N=37 N=41 
Average number of blogs 11 14 
Blogging rated as (very) useful 73 % 83 % 
Blogging rated as neutral 18 % 12 % 
Blogging rated as useless 8 % 5 % 
Table 4. Public Blogging 
                                                   
1
  All results that this paper is referring to will be published in the DSpace of the Open University: 
http://dspace.ou.nl/handle/1820/501 
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Within the DSS pilot (N=41) participants differed widely in the number of times that they 
created a new shared blog entry or updated an existing one. The average is more than 14 blogs. 
82,9% of the 41 participants also rated the use of the blog as (very) useful, 12,2% as neutral, and 
4,9% as useless. 
Within the FMM pilot (N=37) participants also differed widely in the number of times that they 
created a new shared blog entry or updated an existing one. The average is almost 11 blogs. 73% of 
the 37 participants also rated the use of the blog as (very) useful, 18 % as neutral, and 8 % as 
useless. 
Use of Forum 
 
For which purposes did you use the Forum in LifeRay? FMM02 DSS 
 N = 37 N=41 
 % # % # 
I didn’t use the forum 45.9% 17 36.6% 15 
I used it to seek help on the PDP 35.1% 13 43.9% 18 
I used it to be informed about the new activities 13.5% 5 31.7% 13 
I think it will be useful in the future when I work from 
home and I need some advice/help 5.4% 2 
22.0% 9 
I think it will be useful in the future when I work from 
home and I want to be updated about the latest news 
regarding the tools and activities 
5.4% 2 
9.8% 4 
Other purposes 8.1% 3 7.3% 3 
Table 5. Forum usage 
 
As seen from Table 5, within the FMM02 pilot the forum in LifeRay was not used by 46% of 
the participants, while within the DSS pilot is was used some more. Nevertheless, the majority of 
FMM02 participants (almost 60%) think that the Forum is (very) useful. This includes those who 
did not use the Forum themselves. A larger majority of the DSS pilot (more than 80%) think that 
the Forum is (very) useful. Again here this percentage includes those who did not use the Forum. 
Use of LearnWeb 
LearnWeb was offered as an optional tool. It is developed and meant for professionals to share 
knowledge resources on the web. It offers the possibility to add (hyperlinked) resources from 
YouTube, etc., as well as features as 'rating'. 
 
For what purposes did you use LearnWeb? FMM02 DSS 
 N = 37 N = 41 
 % # % # 
To find additional resources for working on my 
competences 
45.9% 17 36.6% 15 
To find other resources that would be useful for me 35.1% 13 61.0% 25 
To find resources that would be useful to someone else 8.1% 3 4.9% 2 
Did not use it 21.6% 8 19.5% 8 
Table 6. LearnWeb usage 
9 
 
 
Within the FMM02 pilot 'rating' of added knowledge resources was used by about 1/3 of the 
participants.  Within the DSS pilot almost 1/2 of the participants used 'rating' (see Table 6). 
In both pilots, about 55% of those who used LearnWeb found it a useful tool for search new 
resources, to share resources with your classmate/workmate and/or to rate and evaluate resources. 
But there were a lot of comments on how it could be improved. Currently a new release has been 
published, which was not available at the moment of the pilot. 
Appreciation of collaboration 
We asked the participants to score six statements regarding collaboration on a five-point scale. 
The five point scale was associated with the following linguistic evaluation: {I agree completely – 5 
points}; {I agree – 4 points}; {I neither agree nor disagree – 3 points}; {I disagree – 2 points}; {I 
disagree completely – 1 point}. When taking into account the sum of “completely agree” and 
“agree” response percentages, we see that as a whole almost half of the participants tend to agree 
on having had good collaboration (Table 7). 
 
 
What is your opinion on collaborative aspects during the course? FMM02 DSS 
 Sum of “Completely 
agree” and “agree“ 
response percentages 
* I had lively and stimulating discussions with other participants in the pilot. 33.4% 45.2% 
* I learned a lot from other participants in the pilots. 43.2% 52.4% 
* Other participants in the pilot were able to answer my questions. 48.6% 61.9% 
* I provided useful help to other participants in the pilot. 45.9% 33.4% 
* I had feedback that this help to other participants in the pilot was useful. 48.6% 35.7% 
Table 7. Appreciation of Collaboration 
 
Within the FMM02 pilot we see that overall participants tend to agree on having had good 
collaboration. We see that ‘I had lively and stimulating discussions with other participants in the 
pilot’ has relatively the lowest score, but still one third (completely) agree. Within the DSS Pilot as 
a whole 45, 2% participants tend to (completely) agree on having had good collaboration. 
Competence development, navigation guidance, control over learning 
In the description of the pilot and their results we will focus on the aspects of competence 
development, expressed needs on freedom of learning sequences, as well as the feeling of control 
over one's own learning process. 
Competence development 
In the pre-test questionnaire participants were asked how important it was for them to acquire 
certain competences. We have shortened the result to those who expressed their opinion in terms of 
"very important" or "important" (Table 8). 
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Pre-test: How important is it for you to 
acquire the following types of 
competences?  
 
Post- test: How much have you learned with 
respect to the following types of 
competences? 
FMM02 
Pre-test 
 
 
 
 
N=63 
FMM02 
Post-test 
 
 
 
 
N=37 
DSS 
Pre-test 
 
 
 
 
N=105 
DSS 
Post-test 
 
 
 
 
N-=42 
* Cognitive knowledge  92.1% 89.2% 95.2% 92.8% 
* Functional skills  96.8% 67.6% 97.1% 81.0% 
* Social skills 79.0% 34.3% 87.5% 26.1% 
* Knowing how to behave according to the 
rules and values of the profession 90.5% 37.8% 90.4% 50.0% 
* Knowing how to guide my future use by 
reflection on current practice 88.9% 70.3% 99.0% 83.3% 
* Knowing how to find creative solutions 
for problems related to this competence 98.4% 70.2% 99.0% 76.2% 
Table 8.  Importance of competences in pre- and post-questionnaires 
 
For both pilots we see that -before the courses started - almost everyone thinks that most 
competences are (very) important to acquire. Only social skills have a somewhat lower score. 
After the course (post-test) it appears that - also in both courses - the cognitive competence 
components were experienced mostly. In both courses the learning on social skills was least 
experienced. 
Navigating learning paths 
At the beginning of each pilot a pre-test questionnaire was submitted by all participants 
regarding their start opinion and situation.  
One of the questions was about their ideas on 'supportive learning'. This is the dimension that 
ranges from completely self-steering to being guided by the system with little choice. In the 
questionnaire first an intro was given: “The course will provide you with a diversity of web-based 
learning resources. In addition, your learning can be supported in several ways. We can outline a 
path for you, we can ask you to follow a specific learning path, or we can give you the freedom to 
follow your own path.” (For DSS pilot the path was pre-determined, but still the preference of the 
participants was asked) 
After that, one of three possibilities could be selected on the basis of the question: “What would 
be most supportive for your learning?”. The results are provided in Table 9. 
 
 
 FMM02 DSS 
 N = 63 N = 104 
Navigation # % # % 
Learning resources only  3 4,8% 5 4.8% 
Learning resources + outline path + choose 
own path 
47 
74,6% 
76 73.1% 
Learning resources + outline path to be 
followed     
13 
20,6% 
23 22.1% 
Table 9. Pre-test preference for 'supportive learning’ 
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Within both pilots a majority interprets 'supportive learning' as a mix of guidance and freedom.  
In the post-test questionnaire participants were again asked about their preference regarding 
freedom in learning path sequences. The results are presented in Table 10. 
 
In this course UNESCO-IHE provided you with 
an activity plan (the plan and sequence of 
learning activities). Would you prefer to have 
more freedom yourself in choosing the 
sequence of activities? 
FMM02 DSS 
 
N = 37 N = 41 
 
% N % # 
1. I prefer to be given some freedom in 
choosing between learning activities. So, 
e.g. I can choose to work on 3.2 or 4.1 
whenever I like, instead of ‘first 3.2 and 
later 4.1’. 
29.7% 11 38.1% 16 
2. I want to be able to define as much as 
possible my own learning path. The lecture 
should only inform me if certain learning 
activities have specific requirements (e.g. 
you cannot do 4.3 before you finished 3.2) 
27.0% 10 35.7% 15 
3. I prefer the lecturer to define the whole 
sequence of learning activities. I just follow 
his/her learning path 
43.2% 16 26.2% 11 
4. I prefer to be given some freedom in 
choosing between learning activities. So, 
e.g. I can choose to work on 3.2 or 4.1 
whenever I like, instead of ‘first 3.2 and 
later 4.1’. 
29.7% 11 38.1% 16 
Table 10. Post-test preference for 'supportive learning' 
 
For the FMM pilot we see distributed preferences with somewhat more preference for being 
guided by the lecturer. This is surprising, since this pilot enabled more freedom for the participants 
to choose their learning path. 
For the DSS pilot we see distributed preferences with somewhat more preference for freedom 
rather than being guided by the lecturer (which was more the case in the FMM-pilot). 
 
Control over learning 
In the post-test questionnaire participants were asked about their opinion on the level of control 
they experienced over their learning process, using again a five-point scale associated with a 
linguistic evaluation: {I agree completely – 5 points}; {I agree – 4 points}; {I neither agree nor 
disagree – 3 points}; {I disagree – 2 points}; {I disagree completely – 1 point}. In Table 10 we 
present the sum of “completely agree” and “agree” response percentages. 
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What is your opinion on the level of control you experienced 
over your learning process? 
FMM02 
(N=37) 
DSS 
(N=42) 
 
Sum of “Completely agree” and 
“agree“ response percentages 
* In the beginning, I quickly got an overview of the 
competences involved and my current proficiency level. 58.3% 66.7% 
* I had a good overview on what I had done and what I had 
to do. 70.3% 76.2% 
* I had insight into how my learning progressed. 69.4% 71.4% 
* I had the feeling that I learned exactly what I wanted to 
learn. 59.4% 71.4% 
* I had the feeling that I could plan my own learning. 64.9% 61.9% 
* I felt in control of my own learning. 58.3% 66.7% 
Table 11. Control over learning experience 
 
For both the FMM02 and DSS pilot we see that a majority (completely) agrees on the different 
aspects (average about 65%). Regarding the feeling to be in control the DSS participants appear to 
have this feeling more intense. 
 
6. Conclusions and discussion 
The overall conclusion from the two pilots about the participants’ learning experience is quite 
positive. Although the learning environment was new for the participants they have adapted quite 
quickly. The components of the TENCompetence learning infrastructure that were tested during the 
FMM and DSS pilots were well integrated within the LifeRay portal, which provided a coherent 
and effective learning experience.  
 
The collaboration potential of the tools was overall appreciated well by the participants. The 
Blogging and Forum tools were used and highly appreciated by the participants in both analysed 
pilots, whereas the LearnWeb tool for sharing of resources was used less, most likely because of the 
quality of the intermediate version available at the time of the pilot runs. The overall experience of 
collaboration was high. 
 
The successful implementation of the DSS and FMM course has also shown the potential of the 
competence-based learning approach.  Despite the success there are remain ongoing issues that need 
continue attention. One of the major issues with the competence-based online courses is the cost of 
developing and adaptation of online course material. This starts with the redesign of existing 
courses (with learning objectives) into a course that leads to attainment of sets of competencies. 
Once the competencies are developed and mapped into competence profiles, one of the crucial 
issues is the one of learning paths. The experiences with these pilots, as also demonstrated in the 
evaluation results on navigation of learning paths and control over learning, indicate that the 
preference may be somewhere in the middle between the two extremes of completely teacher-
specified learning path and free-choice learning path. 
 
It is quite clear that the involvement of UNESCO-IHE in the TenCompetence pilot has risen 
interesting didactical, organisational and technical issues regarding the (future) support of life long 
learning for water professionals all over the world. A summary of most important of these issues 
can be presented as follows: 
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• On the didactical side, a major question remains the level of disaggregation of existing 
content in order to structure it in clear and attainable competencies and competence 
profiles. Although this process is primarily content dependent, it is clear that when dealing 
with participants from all over the world, even if entry requirements are well specified, the 
starting level of the participants can vary widely and become a significant factor in attaining 
the competencies. This observation points towards development of different levels of 
competencies within same topic, and more extensive use of self-assessment. This was not 
the case in the current pilots and remains a task for the future.   
• Organisationally, there is a clear need for more integrated infrastructure of learning 
supporting tools. Our experience is that a major improvement was done within 
TenCompetence between cycle 2 and cycle 3, but even within cycle 3 pilots, that were 
analysed here, the full integration was not present. Nevertheless the pilots were run 
successfully, thanks to the dedication of the TenCompetence partners involved in 
maintaining the infrastructure. From the point of view of UNESCO-IHE it is necessary that 
any such learning infrastructure must be fully integrated within the wider ICT infrastructure 
of the Institute (e.g. student administration and enrollment). 
• The future technical challenges are related to two aspects. The first is the quality and 
integration of the software tools themselves – a process that needs to continue beyond the 
level attained within the TenCompetence research project. A second aspect which becomes 
very important when dealing with participants from all over the world (and particularly 
from developing countries) is related to the speed and quality of Internet connections, 
which are still widely varying. Even with the continuous improvements on this front, many 
technical problems arise because of these differences. Approaches for ‘light versions’ of the 
learning supporting tools, which can function across slower Internet connections may need 
to be considered, if participants from these areas are not to be left behind. 
 
Finally, it needs to be stressed that the conclusions from these pilots are still somewhat confined 
to the topics (FMM and DSS) and types of participants (world wide) that were considered. They are 
not easily generalised for different situations. With respect to the TenCompetence learning 
infrastructure, additional analysis across all the implemented pilots may provide more general 
insights.     
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